
1. Consider the equilibrium reactilon: 
2NOC&l +~ .. 2No..i: Kc(7.0xJo'}atSOOK. 

Calculate the value of Kc for the following equilibrium: 

N~ .. N0w +½~ 
a) 3.8 x I~ "' 1.2 x 10,1 c) 2.0 x 10·1 

d) 4.3 x 10'5 e) 6.2 X 10_. 

2. Consider the following reactioo 

2NOia, + Br.., • 2 'NOBrUI : Kc • 0.0472 ll 992 K. 
C,lc,11.,., the value ofK, for same reaction at 992 IC. 

a) 7.5 X 10-4 
dY4.6x tr b) 1.2 x 10_. 

e) 9.0x JO .. 

3. Consider tbe equilibriin reaction: 

c)5.8 x !0_. 

NlCll + 38-., • 2Nffxp ; Mf=-24 .. 7kJ/mol. 
Which oftbe following effecu will increase 1he amoun10CNH111 equilibrium? 

a) lnc:relN lhe temperature. 
b) Dffl 11 fr ·be oe-e,maiuu ofN,. 
~ ·acawy,L 
d) Deel the total volume of reactiooo mmu,.,. 
e) Add an Ull'l1 p, It lime toCll volume. 

4. Consider die followiua equilibrium at 132Q K; 
COCl,w .. C0c.i + Cl,111 

When •· sample of OJ!)O moles of COC!Jfll it placed in a:!_.QO.J.;: cantainer and . the reaction is allowed lo reach equijibriwn. The equilibri~ concentrations of CO was'0.059 M.. 
Calculaie equilibrium constant Kc for the reactionis : 

a) 6.4 x 10" b) S.4x 10" c) 9.0 x J0"
1 

d) 3.7 x 10" e) 7.2 X 10'1 



s. Consider the £ollowing equilibrium: 

21Br_, • Ill.I)+. Br,_. ; ~ • 0.0256 at 1,00 °C. 

If 1 .. 00 mole of ~r is placed into a 4.00 ·L vessel 11 100 °C and the 
rattion is allowed to rcaoh equilibrium. 

1Calculate the molar· concentration of Bra a1 equilibrium. 

a) 0 .. 07,6 b) 0.061 c) 0 .024 d)j).048 e) 0.030 

6. Which one of the mUowing woald he a conjupte acid - bese pair? 

a) OKIHpr 

d) NHJOK 

7. caJcuhde • ·molar concentratian of it· in a 0.201 M aqueous solution 
ofhydra.zme. Hy~ N28',. is a ·weak base. K. = I~ 7 K 1 ·o""_~ 
1) 1.1X}'0-U 

jl1.1xur11 

1b), l .4xl O"u 

e) •~txur11 

c) 2.4xUT11 

8.. A wMk add ii 1.001 % ionized .in OJ)200M aqlleClla adutiaa 1of'lhe 
acid at· 25°C. Calculate pK. for dH:: acid. 

a) 4.'24 b) 3.56 c)1 .3.38 d) 3.16 

9. CaJculatc die pH, ac§:4~~ucous solllD~ !Lthe diprqljc aci~ t!JA. 
For HiA: K.,1 -2.6:x l0 . aod Ll = 4.8, xlO · 

• 

)111.49 b) 2.44 c) 2.82 d) 2.55 e) 2.64 



Io. Cal.eutate lhe ~H of 0~65 M. ~DH.LS solulio.n of amrmniwn nitrate, 
NH.NO3. Kt.('NHJ) = I ~I x lo··',. 

a) 4.66 \fil1 4. 72 ~ c) 4~80 d) 4.,93 c) S.14 

,I 

•-✓-' Which of the foHowina aqueou bu& solWiou has the highest 
./ buffer ~nuityt 

~) 0.J01 M'NH1I0~JDMNHcCI, 
b) 0:,10 M 'NJl-3 1 O..SO .M NHcCJ. 
'c) 01150 M NHJ I o,.so M N:H,Cl 
d) 0 .. 5tMNH,IO~IO.M'Nl:liCJ. 
1e.) r0.0'10 M NH3 J 0.010. M NH.CJ. 

12. calcH]ate lbe ·pH of a buffer ,pmpiicd hy miJdna 500.0 mL mll2D M' 
aqueous. mh.mon 1of HF and 500.10 mL 1of 0 .. 40 M 1i11.ueom s.otulio.n 
NaP .. K.(Hf) • fi..8x ·1a-'~ · · 

b) 3.77 ~) 2.17 ,d) 3,_47 1) 2,S7 

11 Calculate~ change ii:« 8.03 mol ffChn:. ad~cd to~ LOO L 
l,u:ffer solution. dw ciM~6 · .. mol lffll and 0 .. 70 mot NH.Cl. 
~novah.unechange" K.,(NH3)= l.blrr5'. 

Jl'0ecreue by ,0~04 b) Decreue by D .. 08 c)1 lncreua by 0"04 

d) (Dcrng by 01.04 1£) No change m pH. 



J'4·. Wbsb1 one aftba foOo'Wing daangn would. have ncaativc 68 sip? 

1 S. Given lbe fi>Unwina data: 
AH°;tfkllmo~J. sa, OJmolJQ 

CH,OHro ~259, 
HA, 
~ 

127 
70~0 

·* -02(aj - 205 
Calculate Ml r111 tJlmol'I tor am follllWUJB .naaian u . 2sec. 

. 
CHsOl\q -r ~ ➔ _J£Qm +JS9tJ 

a)- 703 b) ... ,&93 f{-71j cQ - BJ~ 

16 .. Consider Ille foll~ n:aetion: 

rv;,rtl rn. ·- + a· . 
l..,'-A.,. Jtl)i ➔ '°'~I •.. -

Mr~ +18' kJ/mol and 14°+1],J JJmolJL 
Wlddl 1ofdle· followins, is CGtMCt? 

a) n. reaaiDa is .-taaw,115 at: all tcmpcmtures. 
b) '1111 im1:tkm is splftQP,QIJS at lrmplllllUnl .bighlrlhln 550 °Cm 
c) The mamatl. is IKll--spDIBDeous, It aJl lemplrablrel" 
d.) The iwtiOB ill spaatmll!IRB 1d tcmperamre -. .· -: . : , · _ · ·_ . 0c. 
,e) The Rad.ion is. sponraneous at kmpcrahll'e Jeu than I 00 °C. 

1 

r 

\ 



t 7~ Consider. the reaction= 
s~ •+ H2q) -+ ~s(s) +, ~ 

AH°= 2.78 kI/mol and 6Sn~ 3L!llrnol.K.. 
At 121.0-oc,. K, foLthe~nJs.abpu1:_ 

a) 2 xtcr" 

d) 7 xl0..]2 

h) 9xJO"M 

e) 'l xlO~,, 

c),4 x10"33 

18 .. Consider the reaction: _ 
C~ + ~➔ ~ + ~9fil1, (UZ==(iikJtmol_atl98L Which· of the, followiqa st11emems1 ts true about the reaction? 

a) 'Iba 1e11Cticm is spumaneoos unda stllfttlaad caaditiw .. 
b)1 n. 'Nllltioa is spontanlOm mtder all _partial priessmes of reactants IDdpmclutt&. . 
,c)1 Tho tar.don is DD11wSpW!lanlOUl1 under all putill preuurm of 

ffllOllmts and products:, 
d) 'Dte NII.Qtion cou1d be spmdlDOOUS if (>.(l'Wlim quodent) r.l0 .. 10

~ 
c) .Eqaillbriwn comtantfur the rcBGtion is patcr'lban J .. 00. 














